Abstract. Due to the technical advances of the mobile devices, sharing travel path is getting popular. Various researches conducted to analyze the travel paths and retrieve important meaning from the data. The information visualization aids the analysis on the travel paths and is becoming important for the data analysis. This paper proposes the visualization method for the vehicle trajectories collected from the smartphone aided sensor network. The proposed method is based on the density map and provides parameter GUI for convenient visualization control. The bicycle GPS data were applied to the proposed method and visualized. With the parameter control, the proposed method could provide images that cover various ranges of the data distribution.
Introduction
As the mobile devices are coming into wide use, it became easy to collect the daily travel log of the general public. Many researchers studied the usefulness of the travel path and tried to find significant implications from the data [3] [4] [5] [6] . The visualization of the travel path is one of the most important fields of research because it provides insight for the data analysis and discovers hidden meanings [1] [2] . This paper proposes a visualization method for the trajectories collected from mobile device assisted sensor network. The proposed method extracts the kinematic features from the trajectories and categorizes them into several groups. Based on the trajectory groups, the method visualizes them by using density map. In order to provide visual insight, several control GUI for the density map visualization was offered with the proposed method.
Method
Generally, the travel path is collected in form of sequential positions. In this study, the GPS data collected by bicycles were utilized. The GPS data contains the continuous latitude and longitude values with time stamp. Based on the GPS information, several kinematic features (speed, acceleration, and heading direction) of the moving vehicle can be calculated. The proposed method calculates the kinematic features and divides the travel paths into two groups according to their heading directions. Fig. 1 shows conceptual example of the travel path groups.
Fig. 1. GPS data and travel path groups
Two path groups are shown in red and blue color, respectively. The bold lines in the figure show the center lines of the groups. The position of GPS data of each path groups were used to the construction of the density map. First, the latitude and longitude of GPS data were converted into floating point and allocated onto an image map size of 7065 x 2493. After that, the Gaussian kernel with 64 x 64 was applied to the image map and the result became our density map. The density map was visualized with color transition changing from green to blue to red.
In order to provide easy manipulation of the visualization, the maximum and minimum of color transition and the maximum value of the density map were controlled by GUI.
Experimental Results
The proposed method was evaluated with the GPS data collected from segregated bicycle track in Seoul. The smartphones and mobile GPS devices were used to collect the GPS data. As mentioned before, the collected GPS data were divided into their heading directions, and used to the construction of the density map. Fig. 2 shows the visualized various density maps.
Fig. 2. Density maps with varying parameters
The images (a), (b), and (c) in Fig. 2 shows the variation of color transition parameters. Based on the images, the distribution of the travel paths are shown clearly. While the image (a) shows the whole range of distributions with changing colors (from green to red), (b) and (c) shows partial distributions with colors ranging from green to blue. The maximum and minimum of the color range and the maximum value of the density map were controlled. The image (f) is the intersection which shows intersected data between the path groups. Image (d) and (e) are the density maps of each path group.
Conclusion
This paper proposed the density map visualization method for the travel path data. The proposed method is based on the density map visualization and provides control parameters for the convenient visual analysis. The proposed method was evaluated with the bicycle GPS data collected from the bicycle track. The method constructed varying density maps with changing parameters and showed its usefulness. For the future work, we are planning to enhance the visualization method and provide more intuitive GUI for the user. We are also attempting to visualize the kinematic aspect of the GPS data.
